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Abstract  
AIM: This study aimed to make a retrospective analysis of pediatric patients with head traumas that were 
admitted to one hospital setting and to make an analysis of the patients for whom follow-up CT scans were 
obtained. 
METHODS: Pediatric head trauma cases were retrospectively retrieved from the hospital’s electronic database. 
Patients’ charts, CT scans and surgical notes were evaluated by one of the authors. Repeat CT scans for 
operated patients were excluded from the total number of repeat CT scans. 
RESULTS: One thousand one hundred and thirty-eight pediatric patients were admitted to the clinic due to head 
traumas. Brain CT scan was requested in 863 patients (76%) in the cohort. Follow-up brain CT scans were 
obtained in 102 patients. Additional abnormal finding requiring surgical intervention was observed in only one 
patient (isolated 4th ventricle hematoma) on the control CTs (1% of repeat CT scans), who developed obstructive 
hydrocephalus. None of the patients with no more than 1 cm epidural hematoma in its widest dimension and 
repeat CT scans obtained 1.5 hours after the trauma necessitated surgery. 
CONCLUSION: Follow-up CT scans changed clinical approach in only one patient in the present series. When 
ordering CT scan in the follow-up of pediatric traumas, benefits and harms should be weighted based upon time 
interval from trauma onset to initial CT scan and underlying pathology.  
 
 
 
 
Introduction 
 
Patient admissions due to pediatric head 
traumas are 300.000 children/year, 350.000 
children/year, and more than 400.000 children/year in 
Italy, UK and USA respectively [1-3]. Traumatic brain 
injury (TBI) is a leading cause of death and important 
morbidity cause in the pediatric population [1]. Early 
diagnosis of cranial and intracranial pathologies is 
vital to intervene them in a timely fashion; in which 
computed tomography (CT) scan is the most valuable 
diagnostic tool [1, 4-7]. 
However, follow-up CT scan protocols have 
not been well established opposite to it is in the initial 
screening of TBI [8-11]. 
This study aimed to make a retrospective 
analysis of pediatric patients with head traumas that 
were admitted to one hospital setting and to analyse 
the patients for whom follow-up CT scans were 
obtained. 
 
 
Materials and Methods 
 
Pediatric head trauma cases were 
retrospectively retrieved from the hospital’s electronic 
database. The study was carried out in a single state 
hospital providing health care to a large region in the 
area where it was located. The study was conducted 
as a result of scanning frequent CT in follow-up period 
in the emergency clinic in pediatric patients with head 
trauma. The timeframe for the study was from 
November 2014 to May 2016. 
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Patients’ charts, brain CT scans and surgical 
notes were evaluated by one of the authors. Repeat 
CT scans for operated patients were excluded from 
the total number of repeat CT scans. The study was 
conducted according to the principles of 1964 
Declaration of Helsinki and all its amendments. 
Continuous variables were mentioned as means and 
ranges; whereas dichotomous variables were defined 
as percentages using chi-square test. An alpha value 
of 0.05 was accepted as the threshold for significance. 
 
 
Results 
 
One thousand, one hundred and thirty-eight 
pediatric patients were admitted to the emergency 
clinic due to head traumas caused by traffic accidents, 
falls, and child abuse. There were 532 female (47%) 
and 606 male (53%) patients (p = 0.002). Average 
age at admission was 6.8 years (range = 2 weeks-17 
years). Meantime from trauma scene to hospital 
admission was 70 minutes (range = 5 minutes-3.5 
days). Time of CT imaging was in the range of 25 
minutes and 3.5 days (mean = 100 minutes). 
 
Figure 1: Pathological findings on initial CT scans. (Pathological 
findings were present in initial CT in 88 patients). Abbreviations: 
ASD: Acute subdural hematoma, 4thVH: 4th ventricle hematoma, 
ILF: Isolated linear skull fracture, LF & EH: Linear skull fracture with 
epidural hematoma, ICDF: Isolated closed depressed skull fracture, 
C: Contusion, IEH: Isolated epidural hematoma, IODF: Isolated 
open depressed skull fracture, LF & ODF: Linear skull fracture with 
open depressed skull fracture 
 
Out of 1138 patients, 160 (14%) had multiple 
traumas. While brain CT was obtained in all of the 
patients with multiple traumas; it was obtained in 703 
patients (72%) of the remaining patients with isolated 
brain trauma. The patients, in whom CT was not 
obtained, had minor head traumas with superficial 
lacerations or were newborns with high GCS scores 
(275 patients-24%). Initial brain CT was requested in 
863 patients (75.8%-383 female and 480 male) in the 
cohort. 
Main signs and symptoms of the patients, in 
whom brain CTs obtained, were scalp swellings 
and/or ecchymoses (430), headache (282), nausea 
and vomiting (386), scalp laceration (214), depressed 
sensorium (342), (numbers in the parentheses do not 
depict exact patient numbers, some of the patients 
were counted more than once if they had more signs 
and symptoms). 
There was one case of isolated 4th ventricle 
hematoma, one case of acute subdural hematoma 
(previously reported [12], 54 cases of isolated linear 
fracture, 4 cases with isolated epidural hematoma, 14 
cases with linear fracture concomitant with epidural 
hematoma, 4 cases of isolated closed depressed skull 
fracture, 2 cases of isolated open depressed skull 
fracture, 2 cases of linear fracture with open 
depressed skull fracture, and 6 cases of contusion in 
different brain locations.  
Table 1: Follow-up CT scans obtained in the series 
 N % 
Isolated linear skull fracture 54 52.94 
No prior finding 20 19.61 
Epidural hematoma 16** 15.68 
Isolated closed depressed skull fracture 4 3.92 
Contusion 6 5.88 
Isolated 4th
 
ventricle hematoma* 1 0.98 
Acute subdural hematoma 1 0.98 
Total 102 100 
Abbreviations: N: number of patients, *: follow-up CT scan changed clinical approach, **: 
12 patients had a concomitant linear skull fracture. 
 
All of the patients with isolated open 
depressed skull fracture with or without linear fracture 
were operated. Two of the patients harbouring 
temporal bone linear fracture concomitant with 
epidural hematoma had depressed sensorium at the 
time of admission. Both of them had multiple traumas. 
The patients could have their first brain CT scan at 1 
and 1.5 hours after the first insult of trauma. The 
dimensions of the epidural hematomas at their largest 
with were 2 and 2.5 cm, respectively. Both of the 
patients were operated. Of the remaining 16 patients 
having an epidural hematoma, the linear fracture was 
present in 12 of them (75%). The largest width of the 
hematomas was 1 cm or lesser. None of them 
required surgical intervention. None of the patients 
with isolated linear fracture, acute subdural 
hematoma, and contusions needed further 
intervention during in-hospital follow-ups. 
Follow-up brain CT scans were obtained in 
102 patients (11.8% of the patients who had prior 
imaging) (Table 1): 54 patients with isolated linear 
skull fracture, 1 patient with isolated 4th ventricle 
hematoma, 1 patient with acute subdural hematoma, 
16 patients with epidural hematoma, 4 patients with 
isolated closed depressed skull fracture, 6 patients 
with contusions in different brain locations, and 20 
patients with no abnormal finding on prior CT, yet had 
ongoing symptoms such as vomiting, sleepiness, 
confusion. Abnormal finding necessitating surgical 
intervention was observed in only one patient (isolated 
4th ventricle hematoma) on the control CT (1% of 2nd 
CT scans), who developed obstructive hydrocephalus. 
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There is no mortality in the present series. 
One of the patients with contusion had right 
hemiparesis at the time of admission. The 
hemiparesis persisted after the conservative therapy. 
Remaining patients recovered fully from their initial 
neurological findings. 
 
 
Discussion 
 
Fall is the most common mechanism of brain 
injury, and road accident is the second one in the 
pediatric age group [9]. When the causes are 
categorised according to age subgroups: falls are 
common in infants, whereas road accidents are more 
common in older children, respectively [1]. Male 
predominance in pediatric age head traumas was 
reported in multiple series as same as the present 
study (males-53%, p = 0.002) [1, 9, 13-16]. This 
finding could be explained by the risk-taking behaviour 
of boys [1]. 
There is consensus over CT use in the initial 
evaluation of the pediatric patients with moderate to 
severe head traumas, whereas the debate is still 
going for minor TBI category even though many 
studies have already been conducted [1, 17-19]. 
There is the scarce amount of studies to evaluate the 
necessity of repeat CT scan in TBI. There is a risk of 
exposure to high iodising radiation (median dose = 20 
mGy, in some cases it may pass over 40 mGy) during 
brain CT scans [8-11, 20, 21]. 
Malignancies in the pediatric age group are 
seen in between 1/1000 and 1/5000 brain CT scans; 
hence this risk increases as the age of the patients 
decreases. It has been shown that thyroid malignancy 
is seen in 4-65/1.000.000 CT scans in children [22, 
23]. Not only the radiation itself but also the need for 
sedation in uncooperative and lethargic pediatric 
patients yields additional risks [9]. Contrarily, there is 
a debate on if some deteriorating cases might be 
missed by denying repeat CT scan [24-26]. 
Some physical findings have been proposed 
as predictors of pathological CT findings: abnormal 
mental status, headache, vomiting, scalp swelling 
(hematoma), signs of skull fracture or contused 
lacerated injury [1, 13, 17-19, 27]. There is a 
disagreement over the role of loss of consciousness; 
some authors imply that loss of consciousness for a 
short-term (less than 5 minutes) is not significant 
since it is due to vagal response to pain, yet others 
insist on its importance as a predictor variable even it 
is short-lived (less than 1 minute) [1, 3]. 
What the rate of follow-up CT scans in our 
study was 11.8%, which is far behind the rates of 
similar studies (24-65%) [9, 24]. Repeat CT scan 
resulted in late surgical intervention in only one patient 
(1%), which is comparable to other similar studies (1-
24%) [8, 9, 11, 25, 26, 28]. Kim et al., found only the 
epidural hematoma other than another kind of 
intracranial pathologies being a predictor of late 
surgical intervention. Epidural hematoma of 10 mm or 
more was predictive of increment of the hematoma 
dimensions in follow-up CTs hence resulted in the 
surgical intervention [9]. No necessity for surgery 
developed in patients with epidural hematoma with a 
width of 1 cm or less, or in the same patients in whom 
initial CT scan could be obtained more than 1.5 hours 
after the trauma. 
Limitations of the present study are its 
retrospective nature and the inclusion of patients 
admitted within a limited time frame, however many of 
the present studies are retrospective, and cohort 
number in this study is comparable to the number of 
similar studies from the literature [9, 24, 26]. To make 
more clear-cut conclusions, prospective multi-centre 
studies with large-cohorts should be designed. 
In conclusion, follow-up CT scans changed 
clinical approach in only one patient in the present 
series. Ionizing radiation dose from CT scans is high 
for pediatric patients. When ordering CT scan in the 
follow-up of pediatric head traumas, benefits and 
harms should be weighted based upon time interval 
from trauma onset to initial CT scan and type of the 
underlying pathology. 
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